Results and Discussion
At the end of the feeding study, the carotenoid composition of each group of fish were analyzed. As shown in Table 2 , the fish fed the pigment containing diets had more carotenoids than the control fish. Astaxanthin diester was found as a major pigment in the skin of both fish fed with Adonis extract and synthetic astaxanthin. Free astaxanthin was a dominant pigment in the flesh. The presence of free astaxanthin in the flesh and astaxanthin esters in the skin of the fish fed synthetic astaxanthin could indicate that the astaxanthin was incorporated as a free form in the flesh and, after being transferred to the skin, Table 3 . Fatty acid composition of astaxanthin diester extracted from rainbow trout fed with Adonis aestivalis extract and racemic astaxanthin was esterified and stored. In the fish fed with Adonis extract, free astaxanthin was found in the flesh and astaxanthin esters were detected in the skin. These results showed that the absorbed astaxanthin diester was hydrolyzed and transported as the free form. After transformation of astaxanthin into the skin, it was re-esterified and stored. Hata8) proposed that the carotenoid esters were absorbed from the intestine where they were hydrolyzed to free astaxanthin and fatty acids, then transferred into the skin where they were re-esterified and stored. The results of carotenoid analysis of the fish fed Adonis extract supports his proposal.
The fatty acid composition of astaxanthin diester extracted from the fish fed the Adonis extract and synthetic astaxanthin was analyzed. Astaxanthin diester of the flower A. aestiralis contained C18:1 (23.2%), C16:0 (22.7%), C14:0 (17.2%), C18:3 (11.2%), C12:0 (10.4%.), and C18:2 (7.2%) ( Table 3 ). There were no fatty acids detected with carbon chain lengths greater than 20, nor with high levels of unsaturation.
It was found that the fatty acid profiles of astaxanthin diester extracted from the fish were entirely different from those of flower astaxanthin diester (Table 3) . Astaxanthin diester extracted from the fish contained C18:1 (31.8%), as a major fatty acid as well as C22:6 (13.1%), C20:1 (9.6%), C18:2 (8.3%), C16:0 (8.1%), C22:1 (5.7%), and C20:5 (4.3%). The big differences in fatty acid profiles of these two astaxanthin diester were that long chain and highly unsaturated fatty acids such as C20:5 (4.3%), C22:5 (1.2%), and C22:6 (13.1%) were detected in the astaxanthin diester extracted from the fish, however, those fatty acids were not found in the flower astaxanthin diester. The fatty acid profiles astaxanthin diester extracted from the fish fed with 10mg% synthetic astaxanthin are shown in Table 3 . It was found that the fatty acid profiles of this astaxanthin diester were identical to those of astaxanthin diester extracted from the fish fed Adonis extract.
The results also indicated that no preferential selection of fatty acids in the seterified astaxan- 
